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($4) Tide: FLIGHT OBSTACLE LIGHT 
(57) Abstract 

Flight obstacle light to warn pilots 
about flight obstacles, said light comprising 
a base (2), a source of light and a cover 
(5). The source of light is implemented with 
LEDs (4) that are connected next to each 
other and at least in one layer onto a circuit 
board section (3) in order to achieve the 
lighting pattern and intensity required. The 
present invention allows a use of low input 
voltages, such as 48 V. which makes the light 
extremely safe to operate. Further, the light 
uses DC voltages and can therefore be easily 
used even in remote locations. Furthermore, 
its power consumption is remarkably low and 
its lifetime several times longer than that of 
the incandescent lamps. This reduces the 
need for servicing and decreases maintenance 
costs. Moreover, the present invention is 
small and lightweight 
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FLIGHT OBSTACLE LIGHT 

The present invention relates to a flight obstacle light as 
defined in the introductory part of claim 1. The function of 
5 the light is to warn pilots about flight obstacles, such as 
high buildings, radio masts and chimneys. 

The electrical/ photometric and mechanical specifications of 
flight obstacle lights are given, e.g. in the ICAO (Interna- 

10 tional Civil Aviation Organization) Aerodromes Annex 14 
volume I, Second Edition, July 1995, chapter 6 "Low- intensity 
obstacle light", and in the FAA {Federal Aviation Admini- 
stration) AA No : 150/534 5-4 3E "Specification for Obstruction 
Lighting Equipment" . According to these specifications, the 

15 flight obstacle light has to be able to produce, i.a. a 
horizontal beam spread of 360 degrees and a vertical beam 
spread of more than 10 degrees. Further, the intensity has 
to be more than 10 cd of red light, and the wave length of 
the red colour must fall within the range of 610 - 670 nm. 

20 

The flight obstacle lights currently in use are typically 
100 W incandescent lamps housed inside red protective co- 
vers. The main drawbacks of these common flight obstacle 
lights are high power consumption and short service inter- 
25 vals. Moreover, the rather high AC voltage of e.g. up to 
230 VAC, required by these lights, may turn them a hazard 
should they become defective. 

The object of the invention described here is to eliminate 
30 the drawbacks of the common technique and to create a total- 
ly new type of flight obstacle light in which the light 
source consists of several LEDs (Light Emitting Diodes) as 
defined in the enclosed claims. 

35 The present invention requires low input voltages, e.g. 48 . 
V, which makes it very safe. A further advantage is that it 
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uses DC voltages and can therefore be easily used even in 
remote locations, such as base stations of a cellular te- 
lephone network, where batteries may be used to generate the 
DC voltages required. Furthermore, the power consumption of 
the light is very low, typically at the level of 10 W, which 
is remarkably lower than that of the incandescent lamp 
lights. In addition, its lifetime is several times longer 
than that of the incandescent lamps. This reduces the need 
for servicing and decreases maintenance costs. In addition, 
the present invention is small and lightweight. 

In the following, the invention is described in detail by 
the aid of examples and by referring to the attached dra- 
wings, in which 

Figure 1 presents the flight obstacle light, 

Figure 2 presents the flight obstacle light of figure 1 
when fixed to a terminal box, 

Figure 3 presents the flight obstacle light of figure 1 
when fixed to another terminal box, and 

Figures 4a to 4c present the LED connections used in this 
invention. 

The flight obstacle light depicted in figure 1 consists of a 
base (2) with which the light can be fixed to the terminal 
box below it. On top of the base, there is the electronics 
part that consists of several, e.g. three pieces in figure 
1, disk-shaped circuit boards (3) containing the control 
electronics for the light. Red LEDs are evenly attached onto 
the outer edge of each round circuit board. The number of 
LEDs must be adequate, e.g. in figure 1 eight LEDs per cir- 
cuit board which totals 24 LEDs, to guarantee both the ligh- 
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ting intensity required, the minimum being 10 cd, and the 
lighting pattern desired so that the flight obstacle light 
produces a light with horizontal beam spread of 360 degrees 
and a vertical beam spread of 10 degrees or more, e.g. 30 
degrees. The lighting pattern required can be achieved by 
using LEDs that provide a beam spread of adequate width. 

The light uses low DC voltages, such as 12 V, 24 V or ideal- 
ly 48 V, received e.g. from a battery via the terminal box. 
The electronics part contains one or more constant current 
or constant voltage power supplies to ensure stable lighting 
intensity. It is also possible to install a photocell to the 
light so that, the light will turn on as controlled by the 
photocell when it is dark, or to use a flash controller to 
make the light flash. The LEDs are housed inside an unco- 
loured protective glass cover (5) . 

Figure 2 presents the flight obstacle light (1) fixed on top 
of a terminal box (6) which contains a cover piece (7) fixed 
with screws, and on the bottom, a lead- through for power 
supply cables. In figure 3, both the terminal box and the 
base are of cylindrical shape. 

Figure 4a shows 24 LEDs (4) that have been connected into 
four branches each of which can be located on separate cir- 
cuit boards (3). Constant current power supplies (40) have 
been connected to each branch, and there is also a Zener 
diode (41) at the power supply input to protect the light 
against transient voltages. Instead of a Zener it is possi- 
ble to use a varistor for transient and disturbance protec- 
tion. 

In figure 4b, the LEDs (4) have been divided into two bran- 
ches, and a Zener diode (42) has been connected in parallel 
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with every LED (4), this enables the current flow in case an 
LED became defected. A failure of one LED will thus have no 
effect on the other ones, . but the rest of the LEDs in the 
same branch will still operate normally. Further, at the 
input there are a photocell (43) and a temperature sensor 
(44) connected in parallel. They control the light to be 
continuously lit not only when it is dark but also when it 
is cold (i.e. when the temperature falls under a certain 
limit) ; this prevents moisture from being condensed inside 
the cover and the light to be damaged. 

In figure 4c, a Zener diode. (42), enabling the current flow 
if an LED fails, has been connected in parallel with two 
LEDs (4) . This ensures that most of the LEDs of the same 
branch will operate normally, e.g. four out of six LEDs in 
figure 4c, even though one LED would fail. 

It is obvious to a person skilled in the art that different 
applications of the invention are not restricted to the 
examples described above, but they may vary within the scope 
of the claims presented later on. Instead of disk-shaped 
circuit boards, it is possible to use a flexible elastic 
circuit board which is twisted into a cylindrical shape and 
onto which the LEDs are connected by soldering. The desired 
lighting pattern can be achieved by bending the elastic 
circuit board, by changing its shape and altering the place- 
ment of the LEDs on the circuit board. Further, it is possi- 
ble to modify the connection so that the light can be fixed 
directly to the base -of an incandescent lamp, e.g. E27. When 
this is done, it has to be born in mind, however, that the 
LEDs require a DC power supply. 
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CLAIMS 

1. Flight obstacle light to warn pilots about flight obsta- 
cles, said light comprising a base (2), a source of light 
and a cover (5) , 

characterized in that 

the source of light consists of LEDs (4) that are connected 
next to each other onto a circuit board section (3) in one 
or more layers in order to achieve the lighting pattern and 
intensity required, 

2. Flight obstacle light (1) according to claim 1, characte- 
rized in that it comprises at least two circuit board 
layers . 

3. Flight obstacle light (1) according to claim 1, characte- 
rized in that the LEDs are connected onto disk-shaped cir- 
cuit boards (3) laid above each other. 

4. Flight obstacle light (1) according to claim 1, characte- 
rized in that the LEDs are connected onto one or more elas- 
tic or flexible circuit board, so that the lighting pattern 
required can be achieved by bending the circuit board, and 
by changing its shape and the location of LEDs on it. 

5. Flight obstacle light (1) according to claim 1, characte- 
rized in that it allows a connection of an electronically 
controlled stabilizer unit, such as a constant current or 
constant voltage power supply, to stabilize to lighting 
intensity. 

6. Flight obstacle light (1) according to claim 1, characte- 
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rized in that it allows a connection of a photocell which 
controls the light and forces it to turn on when the ambient 
light intensity decreases below a predefined level. 

5 7. Flight obstacle light (1) according to claim 1, characte- 
rized in that it uses DC voltages lower than 60 V, ideally 
12 V or 4 8 V. 

8. Flight obstacle light (1) according to claim 1,. characte- 
10 rized in that protecting components, such as Zener. diodes 
(42), are connected in parallel with the LEDs so that each 
Zener allows current flow through it should an LED connected 
in parallel with it be come defected; this ensures that only 
the LED or LEDs that are connected in parallel with the 
15 protecting component stop operating in a fault situation, 
whereas all the other LEDs will operate normally. 
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